INTRODUCTION
An infant born with anorectal malformation presents a considerable challenge to the skill of the surgeon to make an exact anatomical diagnosis. It depends on the type of defect and the "bowel-skin distance". The distinction between high or low type is of paramount importance in planning for surgical treatment.
Although the level of anomaly in the majority of cases can be determined by a careful clinical examination of perineum, radiological investigations such as invertography, 1 ultrasonography, CT or MRI are necessary in 10-20% of patients 2 where clinical data is not sufficient. The present study was carried out with an aim to compare invertography and ultrasonography in preoperative diagnosis of ARM.
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SUBJECT AND METHODS
Children presenting with anorectal malformations in the paediatric surgery unit of the Department of Surgery, Jawaharlal Nehru Medical College Hospital, Aligarh during a period from Jan 2007 to Sep 2009 were included in the study. After excluding 6 patients of pouch colon syndrome 96 patients were clinically evaluated on admission and detailed history was taken. Then routine haematological and radiological investigations like Invertography and Perineal Ultrasonography were done accordingly.
Perineal USG was done in all patients (n=96). It was performed with a 5-10 MHz linear transducer with infant placed in the supine and lithotomy position. Midline sagittal scanning was performed to measure the distance from the end of the distal rectal pouch to the perineum (P-P). The P-P distance of less than 10 mm was taken as low type, 10-15 mm as intermediate type and more than 15 mm as high type malformation. Pressure by probe and measurement during crying was avoided to reduce false reading. Invertography was done in patients presented in newborn periods without clinically detectable fistula (n=48), presence of fistula denotes intermediate or high type malformation. True lateral view was taken with the baby in the inverted position, with the radio-opaque marker fixed in the 'would-be-anus' site to measure the distance between the most distal gas collection and 'would-be-anus' site skin. The invertogram was taken only after 16-18 hours of birth. The classical bony landmarks, Pubo-coccygeal line (corresponding the origin of levator ani muscle) and I point (corresponding the lowest limit of levator ani muscle) was taken into consideration during labeling the type of malformations.
Intraoperative P-P distance was measured and accuracy of invertographic and sonographic measurements were compared statistically. A difference of 20% of measured distance was arbitrarily set as the upper limit of acceptable error. Such an error level covered the change in dimensions of the baby's body in the period between measurements and operation. It didn't cover the risk of qualifying a high ARM as a low one or vice-versa.
STATISTICALLY ANALYSIS
Paired student t-test was used for calculating differences between means. A confidence level of 95% was taken as significant.
RESULTS
In our study, the male to female sex ratio amongst the total 96 cases was 1.8:1. Age at presentation was ranging from two hours to four years. Most of the patient with higher anomalies presented within 72 hours of birth. The recent Krickenbeck's international classification of anorectal malformations was used to classify the lesion into three group high, intermediate and low type. High and intermediate were taken as supralevator and low type as infralevator anomaly. Supralevator anomaly was more common in male, present in 71% of cases, while Infralevator type of anomaly was more common in female (52.9%).
In all cases of invertography (n=48), the bowel-skin distance (P-P) was greater than the real one. The results obtained with this method differed from the actual ones in all children with mean error of 9.75±7.09 mm, and the differences was statistically significant (p<0.001). The difference of P-P distance found intraoperatively and on USG was 0.46±1.77mm was not significant (p<0.078). But on comparing the measurements obtained from invertography and ultrasonography in those patients in which invertography was done (n=48) the difference of their means was found 10.29±7.13mm (p<0.001). Apart from P-P distance, perineal USG accurately diagnosed the fistula in 45 out of 54 patients of supralevator lesion (sensitivity 83.3%). In six patients with supralevator anomaly no fistulous connection was found. Among infralevator anomalies ultrasound has detected 20 out of 26 patients with fistula (sensitivity 76.9%). In 14 patients actually having low defects, the result of measurement of invertogram showed the presence of a high defect. Hence the sensitivity of invertogram to identify high lesions is 71.2%, while sensitivity of USG is 100%. In 92 out of 96 patients underwent perineal ultrasonography the P-P distance was with in range of error (±20% of actual distance). While only 14 out of 48 patients underwent invertography showed similar result (see table 3 ).
DISCUSSION
Anorectal malformation includes a series of congenital lesion ranging from slight anal malposition to complex anomalies of hindgut and urogenital system. Associated anomalies are very Planning for surgical management of such neonate requires a determination of whether distal rectal pouch ends below or above the pubo-rectalis sling. Most infants with low level anomalies undergo single stage definitive anoplasty or dilatation of perineal orifice. Higher anomalies have poor sphincteric development and have more chances of an associated internal fistula. Reconstruction requires an initial colostomy followed by 6 a definitive pull-through operation. Accurate initial assessment is critical to prevent longer morbidity for patients and their caregivers. Careful clinical assessment by experienced examiner 2 can accurately diagnose up to 90% of cases . Rest of cases still requires some type of imaging to find out the level of malformation. A number of noninvasive modalities have been described in world literature, ranging from cross-table invertography and ultrasonography to CT scan and MRI7. However, newer investigations, like CT scan can clearly detect pelvic visceral relationship with rectal pouch and fistula, but it causes exposure of ionizing radiation to a newborn. Similarly MRI is a better modality to find out the level of distal rectal pouch but sometimes it can miss small fistulas and also needs general anaesthesia. So, these two modalities are not advisable for early 5, 8 assessment in ARM.
Invertography was least reliable of the imaging methods used in our study. Its finding was found to be correct in 34 patients out of 48 in which invertogram were done. It also misdiagnosed 14 children as high anomaly. Similar findings were also reported 9, 10 previously.
This error may occurs due to presence of meconeum in distal pouch, contraction of muscles of pelvic diaphragm, gas may get escaped from distal pouch due to presence of fistulas. These are the errors which can be prevented by using perineal ultrasonography as it is not dependent on 11, 12 presence of air for accurate identification of distal pouch. In our study, Perineal ultrasonography was found to be reliable in 93% of cases and enabled to determine the bowel-skin distance (P-P) with greater accuracy than with an invertogram. It also saved 14 children from being misdiagnosed as high type and subsequent morbidity of colostomy and three-staged procedures. Perineal ultrasonography proved to be an excellent diagnostic modality for imaging not only the position of distal 13, 14 rectal pouch but also the presence of fistula and its type. In those four Patients in which ultrasonography could not identify the type of lesion was due to presence of excessive gas in distal pouch, otherwise it was reliable in 95.8% cases. Apart from identifying P-P distance, as done in our study, relationship of distal rectal pouch with puborectalis was taken to classify the 15 lesion through infracoccygeal ultrasound.
Key message: Perineal ultrasonography is a non invasive and better alternative to invertography for identifying level of malformation in early assessment of newborn with ARM, in which the result of clinical examination is equivocal. Invertography can misdiagnose low type malformations as high type, causing unnecessary three-staged procedure after colostomy. 
